Searching PAJ 



10 / 20Z ) 772- 

PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 2003-035893 
(43)Date of publication of application : 07.02.2003 



Page 1 of 2 



2-1 03 



(51)lnt.CI. 


G02F 
G02F 


1/133 
1/13357 




G09F 


9/00 




G09F 


9/40 




G09G 


3/20 




G09G 


3/34 




G09G 


3/36 



(21 Application number : 2001 -225072 (71 Applicant : NEC ACCESS TECHNICA LTD 
(22)Date of filing : 25.07.2001 (72)lnventor : TAKEUCHI KAZUHIRO 

(54) DOUBLE-SIDED LIQUID CRYSTAL DISPLAY DEVICE AND PORTABLE 
INFORMATION EQUIPMENT PROVIDED WITH DOUBLE-SIDED LIQUID CRYSTAL 
DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a full 
transmissive color liquid crystal display device of which 
both surfaces are utilizable and further luminance 
sufficient for visual observation is secured and portable 
information equipment provided with the liquid crystal 
display device. 

SOLUTION: The portable information equipment is 
provided with a liquid crystal panel, a pair of light 
transmission plates disposed on the front and rear sides 
of the liquid crystal panel, a pair of light control elements 
disposed on the front and rear sides of a pair of the light 
transmission plates and carrying out transition between 
transmission and reflection characteristics with voltage 
application, a backlight disposed adjacent to a pair of the 

light transmission plates, a liquid crystal panel controlling means to control a picture display 
on the liquid crystal panel, a light control elements controlling means to control exchange 
between transmission and reflection characteristics of the light control elements with applied 
voltage control, a backlight controlling means to control turning on/off of the backlight, an 
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open-close detecting means to detect an open or close situation of a casing and a display 
changeover means to control changeover of display modes by deciding a display mode 
including a display screen and a picture displaying direction to be used based on the open or 
close situation of the casing detected with the open-close detecting means. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a portable information device equipped with a liquid 

crystal display and a liquid crystal display. 

[0002] 

[Description of the Prior Art] In the conventional transparency mold color liquid crystal display, the 
technique of raising brightness from the rear face of a liquid crystal panel using the back lights (and a 
light guide plate, a reflecting plate, etc.) using LED etc. is adopted. 

[0003] JP,1 1-287987, A is indicating about the liquid crystal display and electronic equipment in which a 
double-sided display is possible. This liquid crystal display is equipped with the liquid crystal device 
which comes to pinch liquid crystal between the substrates of a couple, the light filter arranged in the 
outside of this substrate, and the absorption mold polarizing plate arranged in the outside of this light 
filter. The plane of vibration with the above-mentioned light filter parallel to a transparency easy shaft 
(transparency shaft) about incident light penetrates, the plane of vibration which intersects 
perpendicularly is a sheet to absorb, and this transparency easy shaft and the transparency easy shaft of 
the above-mentioned absorption mold polarizing plate take a configuration mostly in agreement. 
[0004] In the condition that the case opened, at the time of electrical-potential-difference impression, 
incident light is reflected by the light filter of liquid crystal in back, and a ** person gets white in this 
liquid crystal display. Moreover, at the time of no electrical-potential-difference impressing, incident 
light is penetrated with the light filter of liquid crystal in back, and obtains black. Similarly, also in the 
condition that the case closed, black is obtained at the time of no white and electrical-potential- 
difference impressing at the time of electrical-potential-difference impression. 

[0005] However, with this structure, the problem that sufficient visibility is not securable in the point on 
an activity cannot be solved in the electrochromatic display of all transparency molds. It is because the 
permeability of an electrochromatic display is low, so the quantity of light from the display back is not 
securable. 

[0006] JP,10-198291,A is indicating about a double-sided display liquid crystal display and Personal 
Digital Assistant equipment. The "double-sided display" here has pointed out dividing and sharing one 
liquid crystal panel in the table section and the flesh-side section, a display is controlled by the condition 
of a case and a front flesh-side display is not changed. 

[0007] The personal digital assistant currently indicated by JP,1 1-284700, A has a means to detect the 
switching condition of a lid prepared in the display, and changes and controls a mode of operation and 
the display direction automatically corresponding to the condition detection by this means. In the case of 
this technique, the direction where information is displayed is changed by length/its side. Moreover, a 
back light is made to turn on corresponding to a lid aperture include angle. 
[0008] JP,2000- 122085, A is indicating about the liquid crystal modulated light glass with which 
adjustable control of permeability and the reflection factor is carried out by accommodation of applied 
voltage. 
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[0009] The Patent Publication Heisei No. 508377 [ 1 1 to ] official report is indicating the reflective 
condition and the transparency condition about the switchable optical panel. This optical panel has a 
switchable transparency reflector. This transparency reflector is changed to a transparency mold at the 
time of a back light activity, changes it to a reflective mold at the time of an ambient light activity, and 
is controlled. 
[0010] 

[Problem(s) to be Solved by the Invention] Since it becomes the structure where can use neither a 
diffusion plate nor a reflecting plate, but the quantity of light keeps powder from a tooth back when it is 
going to apply the approach of the brightness reservation which used the back light in the conventional 
transparency mold liquid crystal display to a double-sided display format, there is a trouble that 
brightness cannot fully secure. In all the transparency mold color liquid crystal displays of the double- 
sided mold of this invention, it becomes an important technical problem how brightness is secured from 
the screen back to a liquid crystal panel. 

[001 1] This invention is made in view of this trouble, and sets it as the 1st object to offer a portable 
information device equipped with the color liquid crystal display of all the transparency molds that can 
secure sufficient brightness for a check by looking in both sides possible [ image display ], and its liquid 
crystal display. 

[0012] Moreover, it sets it as the 2nd object to offer a portable information device equipped with all the 
transparency mold color liquid crystal displays of the double-sided mold which can change a display 
mode automatically according to the switching condition of a case etc. 
[0013] 

[Means for Solving the Problem] In order to attain this object, invention according to claim 1 The 
modulated light component of the couple which is arranged before and after a liquid crystal panel, the 
light guide plate of the couple arranged before and after the liquid crystal panel, and the light guide plate 
of a couple, and changes between the properties of transparency /echo according to applied voltage, The 
liquid crystal panel control means which controls the image display to a liquid crystal panel, and the 
modulated light component control means which changes the property of transparency/echo of a 
modulated light component by accommodation of applied voltage, and is controlled, In case it has the 
back light which adjoins the light guide plate of a couple and is arranged, and the back light control 
means which controls burning/putting out lights of a back light and image display of a table screen is 
performed, a modulated light component control means And the modulated light component on a 
background is controlled to a reflection property, the modulated light component on a side front - a 
transparency property — a back light control means the back light on a side front — putting out lights ~ 
and a modulated light component control means, in case the back light on a background is controlled to 
burning and image display of a flesh-side screen is performed the modulated light component on a side 
front ~ a reflection property — controlling - and the modulated light component on a background - a 
transparency property - controlling - a back light control means - the back light on a side front - 
burning — and it is characterized by controlling the back light on a background to putting out lights. 
[0014] Invention according to claim 2 is characterized by a liquid crystal panel being an 
electrochromatic display panel in invention according to claim 1. 

[0015] Invention according to claim 3 is characterized by a back light being LED in invention given in a 
claim. 

[0016] Invention according to claim 4 is the portable information device by which the connection 
configuration of the closing motion of the display section and the body section containing each unit, 
such as a keyboard, was enabled with the shaft. A liquid crystal panel, The modulated light component 
of the couple which is arranged before and after the light guide plate of the couple arranged before and 
after the liquid crystal panel, and the light guide plate of a couple, and changes between the properties of 
transparency /echo with applied voltage, The back light which adjoined the light guide plate of a couple 
and was arranged, and the liquid crystal panel control means which controls the image display to a 
liquid crystal panel, The modulated light component control means which changes the property of 
transparency/echo of a modulated light component by accommodation of applied voltage, and is 
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controlled, The back light control means which controls burning/putting out lights of a back light, and a 
switching condition detection means to detect the switching condition of a case, Based on the case 
switching condition detected with the switching condition detection means, a display mode including the 
display screen and the direction of image display is determined. In case it has the display change control 
means which performs change control of a display mode and image display of an inside screen is 
performed, a modulated light component control means And an outside modulated light component is 
controlled to a reflection property, an inside modulated light component -- a transparency property — a 
back light control means an inside back light - putting out lights - and a modulated light component 
control means, in case an outside back light is controlled to burning and image display of an outside 
screen is performed And an outside modulated light component is controlled in a transparency property, 
an inside modulated light component - a reflection property — a back light control means an inside back 
light - burning ~ and an outside back light is controlled to putting out lights, and the liquid crystal panel 
control means is characterized by performing change processing of the direction of image display 
according to the display mode. 

[0017] Invention according to claim 5 is characterized by having further a display-mode setting-out 
means to receive and manage setting out by the user about a display mode in invention according to 
claim 4. 

[0018] Invention according to claim 6 has further a display-mode change input means for the change of 
the display mode by the user in invention according to claim 4 or 5, and the display change control 
means is characterized by performing change control of a display mode based on the input signal by the 
display-mode change input means. 

[0019] Invention according to claim 7 is characterized by a liquid crystal panel being an 
electrochromatic display panel in invention given in any 1 term of claims 4-6. 

[0020] Invention according to claim 8 is characterized by a back light being LED in invention given in 

any 1 term of claims 4-7. 

[0021] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a 
detail, referring to an accompanying drawing. 

[0022] Drawing 1 is drawing showing the structure of the body of the portable information device 1 in 
the gestalt of operation of this invention. Moreover, drawing 2 is drawing showing the structure of the 
body of the liquid crystal display 2 in the gestalt of operation of this invention. Moreover, drawing 3 is 
the side elevation of a portable information device 1, and the sectional view of a liquid crystal display 2. 
In drawin g 3 , a portable information device 1 takes the configuration to which the liquid crystal display 
section 2 and the body section 3 are connected by the shaft possible [ closing motion ]. Closing motion 
of a case can be freely carried out to predetermined include-angle within the limits, and immobilization 
of a condition is possible for it. The body section 3 is equipped with each unit for information 
processing or image display for CPU, memory, a keyboard, means of communications, etc. Moreover, 
the liquid crystal display section 2 and the body section 3 are connected by the signal line. A liquid 
crystal display (double-sided mold color liquid crystal display) 2 has the two screens a and b in which 
image display is possible, a is the inside screen in the condition of having opened the case, and a user 
checks the screen here by looking for the time of a keyboard activity etc. b is the outside screen in the 
condition of having closed the case, and at the time of keyboard un-using it, a user can check the screen 
here by looking, when referring to only a screen. 

[0023] Moreover, drawing 4 is the perspective view showing various appearances of the portable 
information device 1 in the gestalt of operation of this invention. In the outside screen b.l, b.2, and b.3, 
the display directions of an image differ, respectively so that it may be referred to at drawin g 4 . 
[0024] The configuration of return and a portable information device 1 is explained to drawing 1 . The 
portable information device 1 of this invention is constituted including a color liquid crystal display 2, 
the LCD control means 8, the display change control means 9, the modulated light glass control means 
10, the LED control means 11, and the switching condition detection means 12. Moreover, in addition, 
you may have the display change input means 12. 
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[0025] The configuration of a color liquid crystal display 2 is explained. Reference of drawing 2 
constitutes a color liquid crystal display 2 including a liquid crystal panel 4, a light guide plate 5, 
modulated light glass 6, LED7, the LCD control means 8 5 the display change control means 9, the 
modulated light glass control means 10, and the LED control means 1 1 . 

[0026] Drawing 5 is drawing which disassembled the color liquid crystal display 2. A color liquid 
crystal display 2 consists of the electrochromatic display panel 4 5 light guide plate 5a and 5b, modulated 
light glass (modulated light component) 6a and 6b, LED7a and 7b, and an outer frame. As for each part 
of the electrochromatic display panel 4, a light guide plate 5, and modulated light glass 6, it is actually 
desirable to carry out contiguity arrangement by about 0.1 -0.2mm path clearance, respectively. 
[0027] The configuration of each part is explained in order. The electrochromatic display panel 4 
consists of well-known elements, such as the polarizing plate of a couple, the transparence substrate of a 
couple, a light filter, a transparent electrode, orientation film, liquid crystal matter, spacer material, and 
an actuation circuit. Since it is well-known about the structure of a display, explanation is omitted. 
[0028] Light guide plate 5a and 5b are arranged in the electrochromatic display panel 4 order side. 
Moreover, it considers as the back light which carries out incidence of the light, and LED7a and 7b are 
arranged in the upper and lower sides of both the light guide plates 5. With this equipment, as the back 
light light source for brightness reservation, although LED is used, especially the class of light source is 
not limited. A light guide plate 5 conducts the light from LED7, and offers the transmitted light towards 
the screen. Moreover, when modulated light glass 6 is in an opaque (echo and dispersion) condition, it is 
reflected with modulated light glass 6, and a part of light from LED7 is offered in the direction of the 
screen. 

[0029] Modulated light glass (modulated light component) 6a and 6b are arranged in the side front of 
each light guide plate 5. Modulated light glass 6 changes between the property conditions of 
transparence/opacity (= transparency / echo (dispersion)) by the armature-voltage control by the 
modulated light glass control means 10. The modulated light glass control means 10 controls modulated 
light glass 6 based on detection of the switching condition of the case by the switching condition 
detection means 12 of the body section 3, or setting out and directions of arbitration by the user. 
[0030] As an example of modulated light glass 6, the liquid crystal modulated light component of a 
configuration of having inserted the transparence polymer film which the capsule of a pneumatic liquid 
crystal distributed with the film with the transparence electric conduction film can be used with a well- 
known technique. At the time of electrical-potential-difference impression, at the time of no electrical- 
potential-difference impressing, incident light is scattered about, and this component becomes opaque, 
and it goes [ incident light is not scattered about, and ] straight on, and it has the property which 
becomes transparent. 

[0031] The LCD control means 8 reads a picture signal, controls a color liquid crystal display 2, and 
makes image display perform. 

[0032] The switching condition detection means 12 is constituted using a certain sensor switch 
technique. For example, a mechanical-cable-type switch, an angle sensor, a photosensor, a reed switch, a 
hole IC, etc. can be used. The switching condition detection means 12 is binary [ open/close ], or detects 
the switching condition of a case by whenever [ continuous angle-of-inclination ]. For example, there is 
a method of making equivalent to close / open condition the condition that the condition that the include 
angle which the liquid crystal display section 2 and the body section 3 accomplish is locked near 0 
degree for insurance, and a lock separate so that it may be referred to at drawing 9 . Moreover, the 
include angle which the liquid crystal display section 2 and the body section 3 accomplish sets near 90 
degree as the border of close / open condition, and there is the approach of changing the display screen 
between a and b. Display change control means 9 and others use the case status information which the 
switching condition detection means 12 detected. 

[0033] The display change control means 9 changes a display mode based on the case status information 
offered by the switching condition detection means 12. As referred to at drawin g 4 , it is because the 
display direction changes with switching conditions of a case. Drawing 4 shows four kinds of display 
modes as an example. A display mode consists of an element, such as being oblong/longwise (b. 3), a 
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top/[ the inside/outside (a table/flesh side, a/b), and ] bottom (b. 1 / b.2). The display change control 
means 9 determines a display mode, referring to setting-out information according to closing motion 
status information. In case the display change control means 9 changes a display mode, it outputs 
control lead to the modulated light glass control means 10, the LCD control means 8, and the LED 
control means 1 1 . 

[0034] Moreover, in addition to the display-mode change based on closing motion status information, 
the display change control means 9 can change a display mode based on the directions and setting out by 
the user. The display change control means 9 receives the display change directions (demand) by the 
user and application, and performs display change control based on it. For the display-mode change by 
the user, the display change input means 13, such as an exclusive carbon button, may be formed in a 
case apart from especially a keyboard. When a user operates the display change input means 13 
manually, the control signal which shows display-mode change directions is inputted into the display 
change control means 9. Between [ various ] display modes can be gone back and forth by the manual 
operation of the display change input means 13. 

[0035] The LCD control means 8 changes the display direction of an image based on the display 
direction change directions from the display change control means 9. Approaches, such as changing the 
scanning direction of a liquid crystal actuation driver and carrying out the reversal process of the image 
data as an approach changing the display direction of an image, can be considered. The approach that a 
speed of response is quick as much as possible is adopted. 

[0036] Based on the display direction change directions from the display change control means 9, the 
modulated light glass control means 10 controls an electrical potential difference, and changes the 
transparence / opaque condition of modulated light glass 6 (= transparency / reflective (dispersion) 
property). When a case is in an open condition, transparence and 6b are opaquely controlled for 6a. 6a is 
controlled to opacity and it controls 6b to transparence, when a case is a closed state. 
[0037] The LED control means 1 1 changes and controls burning/putting out lights of LED7 based on the 
control signal from a display-mode change control means. 7a is controlled to putting out lights, and it 
controls 7b to burning, when a case is in an open condition. 7a is controlled to burning and it controls 7b 
to putting out lights, when a case is a closed state. 

[0038] When the above is summarized, LED7b which controls modulated light glass 6a in the opaque 
condition, and is located [ a ] in the opposite hand of Screen a in transparence condition and modulated 
light glass 6b is made to turn on as a back light in the condition that the case is open so that it may be 
referred to at dra wing 6 . Thereby, the quantity of light required for the display of an electrochromatic 
display 4 is securable. 

[0039] On the contrary, LED7a which controls modulated light glass 6a in the transparence condition, 
and is located [ a ] in the opposite hand of Screen b in opaque condition and modulated light glass 6b is 
made to turn on as a back light in the condition that the case has closed so that it may be referred to at 
drawing 7 . Thereby, the quantity of light required for the display of an electrochromatic display 4 is 
securable. 

[0040] According to the condition detection by the switching condition 12, i.e., the switching condition 
detection means, of a case, the display change control means 9 performs change control of the direction 
of image display, and offers the suitable display condition for a ** person, therefore, a-b — even when 
checking which field by looking, sufficient check by looking of an electrochromatic display can be 
performed with the quantity of light reservation by the back light 7. 

[0041] Moreover, in a case open condition, it can also display in the lateral surface b by changing the 
display direction appropriately. Application of performing the presentation of a a small number of 
people partner can be performed using this. 

[0042] Drawing 7 is a flow chart which shows display-mode change actuation with the liquid crystal 
display 2 and portable information device 1 in a gestalt of operation of this invention. When the 
switching condition of a case has change, the switching condition detection means 9 detects the 
switching condition of a case (step SI). The display change control means 9 judges the display mode of 
reception and a change place for case status information from the switching condition detection means 
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12 (step S2). The display change control means 9 determines a display mode according to a case 
switching condition, outputs control lead to the modulated light glass control means 1 0, the LCD control 
means 8, and the LED control means 1 1, and makes a display mode changed (steps S3 and S7). 
[0043] The display change control means 9 performs the default open state display mode set up 
beforehand, for example, the control which changes a display to "a. 1", when a case is in an open 
condition (step S3, S4). When a case is in an open condition, the modulated light glass control means 10 
controls an electrical potential difference, and modulated light glass 6a is changed to transparence 
(transparency condition), and it changes 6b to opacity (echo / dispersion condition) (step S5). The LED 
control means 1 1 changes burning/putting out lights of LED7 based on directions by the display change 
control means 9 (step S6). 

[0044] The display change control means 9 performs the default closed state display mode set up 
beforehand, for example, the control which changes a display to "b. 1 when a case is a closed state 
(steps S7 and S8). When a case is a closed state, the modulated light glass control means 10 controls an 
electrical potential difference, and modulated light glass 6a is changed to opacity (echo/dispersion 
condition), and it changes 6b to transparence (transparency condition) (step S9). The LED control means 
1 1 changes burning/putting out lights of LED7 based on directions by the display change control means 
9 (stepS 10). 

[0045] The operation gestalt of this invention was explained above. In addition, the operation gestalt 
mentioned above does not show an example of the suitable operation gestalt of this invention, and 
deformation implementation is variously possible for this invention within limits which are not limited 
to it and do not deviate from the summary. 
[0046] 

[Effect of the Invention] According to this invention, a portable information device equipped with all the 
transparency mold color liquid crystal displays that secured sufficient brightness for a check by looking 
of an electrochromatic display and in which a double-sided display is possible, and this liquid crystal 
display can be offered so that clearly from the above explanation. Moreover, a portable information 
device equipped with all the transparency mold color liquid crystal displays that can change the screen 
according to the switching condition of a case etc. and in which a double-sided display is possible, and 
this liquid crystal display can be offered. 



[Translation done.] 
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